Evaluation of [¹⁸F]MK-0911, a positron emission tomography (PET) tracer for opioid receptor-like 1 (ORL1), in rhesus monkey and human.
Antagonism of the central opioid receptor like-1 receptor (ORL1) has been implicated in cognition, and has been a focus of drug discovery efforts to ameliorate the cognitive deficits that remain during the stable treatment of schizophrenia with current antipsychotics. In order to facilitate dose selection for phase II clinical testing an ORL1-specific PET tracer was developed to determine drug plasma concentration versus occupancy relationships in order to ensure that the doses selected and the degree of target engagement were sufficient to ensure adequate proof of concept testing. MK-0911 is a selective, high affinity antagonist for the ORL1 receptor radiolabeled with high specific activity (18)F for positron emission tomography (PET) studies. Evaluation of [(18)F]MK-0911 in rhesus monkey PET studies showed a pattern of brain uptake which was consistent with the known distribution of ORL1. In vitro autoradiography with [(18)F]MK-0911 in rhesus monkey and human brain tissue slices showed a regional distribution that was consistent with in vivo imaging results in monkey. Pre-treatment of rhesus monkeys with high doses of structurally diverse ORL1 antagonists MK-0584, MK-0337, or MK-5757 achieved blockade of [(18)F]MK-0911 in all gray matter regions. Baseline PET studies with [(18)F]MK-0911 in healthy human subjects showed tracer distribution and kinetics similar to that observed in rhesus monkey. Quantification of [(18)F]MK-0911 uptake in repeat human baseline PET studies showed a test-retest variability in volume of distribution (V(T)) averaging 3% across brain regions. Humans dosed orally with MK-5757 showed reduced [(18)F]MK-0911 tracer concentration in brain proportional with MK-5757 dose and plasma level. [(18)F]MK-0911 was useful for determining MK-5757-induced receptor occupancy of ORL1 to guide MK-5757 dose-selection for clinical proof-of-concept studies. Additionally, [(18)F]MK-0911 may be a useful tool for studying the pharmacology of ORL1 in various human populations and disease states.